Analysis on origin recognition complex containing Orc5p with defective Walker A motif.
Orc5p is one of six proteins that make up the origin recognition complex (ORC), a candidate initiator of chromosomal DNA replication in eukaryotes. To investigate the role of ATP binding to Orc5p in cells, we constructed orc5-A, a strain of Saccharomyces cerevisiae having a mutation in the Walker A motif of Orc5p (K43E). The strain showed temperature-sensitive growth. Incubation at a nonpermissive temperature (37 degrees C) caused accumulation of cells with nearly 2C DNA content. Overproduction of Orc4p, another subunit of ORC, suppresses this temperature sensitivity, but overproduction of other subunits did not. Overproduction of Orc4p did not suppress the temperature sensitivity of another orc5 mutant, orc5-1, whose mutation, L331P, is outside the ATP-binding motif. These results suggest that Orc4p is specifically involved in ATP binding to Orc5p itself or its function in DNA replication. Immunoblotting experiments revealed that in the orc5-A strain at a nonpermissive temperature, all ORC subunits gradually disappeared, suggesting that ORC5-A becomes degraded at nonpermissive temperatures. We therefore consider that ATP binding to Orc5p is involved in efficient ORC formation and that Orc4p is involved in this process.